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BASIC -ABSTRACT: 

The surgical instrument contains .a holder (I) with a silicon blade (2) 
fixed on 

its end with a tunnel strain gauge diode (4) formed in its cutting tip 
(3) . 

The holder has metal contact plates (5 and 6) . The blade is m the form 
of a 

truncated pyramid with sides facetted in crystallo-graphic planes. The 
electric output of the strain gauge diode is linked with electric signals 
transforming and amplifyin g d evices , forming an acoustic signal. 

^Pressure from t he tissue un dergoing operation on the blade tip changes the 
volt 

and ampere characteristics of the st^ain^^^^ diode, altering the 

electric 

signal which the acoustic electric transformer transforms and registers as 
a 

Qhange in tone, or sound volum e. Tissue pressure monitoring by the cutting 
tips 

makes it possible for changes of sound tone to convey information about 
changes 

in density , incision depth^ and ti_s sue resistance , permitting fine 



sSch^as° removal of the cornea without lesion on underlying tissue. 
Bui. 18/15". 5. 80 
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(54) XHPyprHMECKHFl HHCTPyMEHT 



I 

H306peTeHHe OTHOCKTCH K MeAHUHHCKOli 

rexHHKe. a HMeHHo k XHpyprHMecKHM HKcrpy- 

.MeHTdM H MO>KeT 6hfTb HCno;ib30BaHO UAH 

npoBCiieHHfi TOHKHx XHpyptH^ecKHx onepauHA. 

HsBecreH XMpypruqecKHH HHcrpyMeHT. co- 
AepiKaiuHA Aep>KaTejib c ;ie3BHeM, BunojiHCH- 5 
HUM H3 MerajiJia hah cnJiaaa |t). 

OjlHaKO H3BeCTHblH HHCTpyMCHT He n03B0- 

mer tomho KOHTpojiHpoBaTb aeficTBHii jieasHn 
HHCTpyMeura Ha onepHpyeMyio TKaHb. raK kbk 

3T0T KOKTpOJlb OCyiUeCTBLaneTCfl TO/lbKO c nOMO- 
IUbK> 3peHHH H 0€fl3aHH5l. 

Kpove Toro, npH npoaeiieHHH tohkhx xh- 
pypryqecKHx onepauHH. a TaK)Ke b rpyAHO- 
AocrynHux o6;iacTflx opraHH3Ma. ocyiuecTB- 
;iHTb KOHTpoiib aeHCTBHfl ;ie3BHH Ha unepH- 
pyeMyio TKanb, oco6eHHo b py6uoBfaix TKaHnx. 
c noMoiubio apeHMH h ocnaaHMsi 3aTpyaHHTejib- 
HO. MaJiue pa3Mepfai onepHpyeMoA o<^iacTH 
Tpe6yioT OMeHb TOSHoro h ;TOKa;jbHoro npoae- 
AtHHn ;ie3BHfi no onepnpyeMoA TKaHH. flpn 

^9TOM pa3JlH«<HNe yMBCTKH OnepHpyCMOA TKaHH 

(X^aaaiOT paaiiHMHoA njioTHocTbio h conpo- 
THB;ifieMocTbio K ycH.iHio pe3a. KOHTpo/inpo- 
BaTb KOTopue SHsyajibHo oMeHb c-iojkho ;ia)Ke 
iUH onuTHoro XHpypra. rax KdK H3MeHfHHH 



15 



30 



a^Mmnfi Ha on^pHpyek-yjo TKaHb iiesBHeM 
He npeBbiuiaer H€CAO;ibK«x rpaiiM. 

Ueabio H3o6peTeHHR HB^nneTCH o6ecneMeHHe 
KOHTpaiH aaBJieHHfl jieasHH na onepHpyeMyio 
TKBHb H conpoTHBjiHeMOCTH paspesBeMoA TKaHH 

yxaaaHHaH uejib ;iocTHraeTCii Tew, hto b 
XHpyprnqecKOM HHCTpyMeHte. cojiepNcauteM 
aep;KaTe;ib c jieaaneM, ;ie3BHe aunoJiHeHo h3 
no;iynpoBoiiHHK08oro MarepHaJia* Ha pewyiueA 

KpOMKe KOTOporO C4K>pMHpOBaH TeH30HyBCT- 

BHTeJibHfaiA 3JieMeHT, a aepwaxenb ;re3BHii cnafi- 
MceH KOHTaKTHNMH njiacTHHaMH, npeAHaaHa- 

tieHHblMH iUlH COeAHHeHHH c perHCTpHpyiouiHUH 
H CHTHaJIbHUMH yCTpoACTBaMH. HapHJiy C 3THM^ 

TeH30MyBCTBHTe:ibHuft ajieMeHT aunojiHeH b bii* 
ae TVHHejibHoro TenaoAHOiia. 

Ha <^Hr. I cxeMdTHMHo H3o6pa>KeH npea* 
.laraeMuA jiep)KaTejib. nonepeMHoe ce«ieHHe; 
Ha 4>Hr 2 — jieaaiie h3 noJiynpoaoiiHHKOBoro 
MaTepHa;ia. bha caepxy. 

XHpyprHMecKHfi HHcxpyMeHT coiiepM(HT j&ep- 
>KaTe.ib 1 c aaKpenvieHHUH na ero KOHue ^ea- 

BMeM 2 H3 KpeMHHH. nOJiyMeHHOTO CeJieKTHBHUM 

aHH30TponHfaiM TpaBJienneM anacmHu KpeifHMH 
TcxiiuHHoA 200 MKM B BOAHOM pacTBope KOH 
no n.iBHapHOH TexnoororHH. 
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^ytucA KpoMice 3 ;ie38MHf c4k)Pmm- 

Iff^eN Mera/lilMMCCKHMH KOHTaKTHUMH R^I^C- 

ISiiiairiH 5 M 6. 

/IcaBHe 2 Buno;iHeHo b bhm ycencHHoA 

nMpBMHAlJ. C 6OKO0UMH PpaKflMH. OpHeHTH- 

poBdHHUMH B KpH€Ta;i;iorpa(|»MMecKHX ruioc- 

KOCTflX. 

3;ieKTpHMecKHA buxoa xyHHeiibHoro TeH3o- 
AHOAa coeAHHeH c npeoCpaayioiuHMH m ycH;iH- 
BaioiUMMH aJieKTpHMecKHfi cHrHan ycrpoAcTBa- 
MH c nooieAyioiUHM npeo6pa30BaHHeM ero 

B aKyCTHMeCKHA CHTHBA, 

Patera ycrpoAcTBS aatanoHaercii b cne- 
AytouieM. 

rioA AeAcTBHCM AaBJieHHfl onepHpyeMoA 
TKaHH Ha pemyuiyio Macrb kpomkh JiesBHii 
npoKCxoAHT HSMCHeHHe BOJibT-aMnepHoA xa- 

paKTepMCTHKH TyHHeilbHOrO TeH30AH0Aa; H3Me- 
HeHHfl KOTOpoA BblAe^lilOTCH B BHAC H3MeHeHHll 

aneKTpHMecKOfX) cHrHaAa. KoropuA aareM npe- 
o6pa3yeTCR h perMcrpHpyercH CHrHajibHUM 
aKycT03AeKTpHHecKHM npeodpaaoBareAeM b bm- 
Ae H3MeHeHHfi« HanpHMep. TOHa hah chau aayKa. 

KoHTpoAb Aaa/ieHHR onepHpyeMofi TxaKH 
Ha pe)Kyuiyio KpoMKy AessHfi nosBainer no 
H3iMeHeKH»o TOHa 3ByKa noAyMaxb HHcf^opMauHio 
o6 H3MeHeHHH nAOTHOCTH, rAy6HHiii pesa h 



IS 



aB 



as 



cortpOTHBAfieMocTH onepHpyeMoA TKaHMt mto 
noaaoAfler npoBOAHTb TOHKMe onepauHH* Ha- 
npHMep, no yABAeNHK) poroBHUU c ryiaaa, 6e3 
HapyujeHHfi HHMceAeMcaiuHx TKaneA. 



<PopMyAa u3o6pereHUH 

1. XHpyprHqecKHA HHcrpyMenT, coAepxca- 
UiHA AepiKareAb c AeaBHCM. OTAUHOMymuAcn 
reM, MTO, c ueAbK) o6ecneMeHHii KOHipanfl abb- 
AeHKfl Ae3BHfl HB onepHpyeMyio TKanb h co- 
npoTHBAfleMOCTH pa3pe3aeMoA tkbrh. AeaaHe 
BUnOAHeKO H3 noAynpoBOAHHKOBoro MdTepHa- 
Aa, Ha pe)Kyu(eA KpoMKe KOToporo. c<tK)pMH- 
poBaH TeH30MyBCTBHTeAbHuA 3AeiieHT, a Aep- 

MBTeAb Ae3BMH CHa6}KeH KOHTaKTHUMH lUBC- 
THHaMH, npeAHa3HaMeHHUMH AAR COeAHHeHHH 

c perHCTpHpywuiHM h CHrHaAH3HpybiuHM ycT- 

poAcTBBMH. 

2. HHcrpyMeHT no n. I, oTAunaiou^uacH 

TCM, STO TCH304yBCTBHTCAbHblA 3AeueHT BUnOA- 
HCH B BHAe TyHHeAbHOrO TeHSOAHOAB. 

HCTOMHKKH HH^wpMaUHH, 

npHHfiTue BO BHHMaHHe npH 3KcnepTH3e 
i. MeAHUHHCKHe HHCTpyMeHThi, npH6opu. 

annaparu h o6opyAOBaHHe. KaTBAor, XHHra 3, 

paaACJi or, c. 47—57 (npoTOTHn). 
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SURGICAL INSTRUMENT 



The invention pertains to the medical technology, namely to 
surgical instruments, and may be sued for the carrying out of 
delicate surgical operations. 

A surgical instrument, comprising a holder, having a blade, 
made of a metal or an alloy, is known [1] . 

However, the known instrument does not allow to precisely 
control the actions of the blade of the instrument upon the 
tissue, which is being operated, because the said control is 
executed solely by eyesight and touch. 

Besides this, when such delicate surgical operations are 
carried out in areas of the human organism, which are difficult 
to access, the carrying out by eyesight and touch of the control 
of the blade upon the tissue, which is being operated, is 
hindered, especially in scarry or cicatricial tissue. The small 



size of the area, which is being operated, requires a very 
precise and local passing of the blade along the tissue, which is 
being operated. At the same time, the different segments of the 
tissue, which is being operated, possess different density and 
resistance to the effort of the kerf, and their visual control is 
difficult even for an experienced surgeon because the changes of 
the pressure upon the tissue, which is being operated by the 
blade does not exceed several grams . 

It si an object of the invention to ensure the control of 
the pressure of the blade upon the tissue, which is being 
operated, and of the resistance of the tissue, which is being 
operated. 

The set objective is achieved as a result of the fact that 
in the surgical instrument, comprising a holder with a blade, the 
blade is designed as consisting of semiconductor material, on 
whose cutting edge there is formed a strain- sensitive element, 
while the holder of the blade is equipped with contact plates, 
intended for the connection to recording and warning devices. 
Moreover, the strain-sensitive element is designed in the form of 
a tunnel-type of strain gauge diode. 

Fig. 1 is a diagrammatic representation of a cross-section 
of the proposed holder, while Fig. 2 shows a top view of the 
blade of semiconductor material. 

The surgical instrument comprises a holder 1, having a blade 
2 of silicon, which has been produced as a result of a selective 
anisotropic etching of a silicon plate, having a thickness of 200 



2 



microns, in an aqueous solution of KOH in accordance with planar ^ 
technology. 

On the cutting edge 3 of the blade 2, there is formed a 
tunnel-type of strain gauge diode 4 while the holder is equipped 
with metallic contact plates 5 and 6, 

The blade 2 is made in the form of a truncated pyramid, 
having lateral faces, directed in crystallographic planes. 

The electrical output of the tunnel-type of strain gauge 
diode is connected to devices, transf orming and a mplifying the 
ele ct^ric^^ ^signa^, with its ^subsequent transformation into an 
acoustic signal . 

The mode of operation of the device is as follows. 



Under the action of the pressure of the t i s s ue , which is 
being operated upon the cutting edge of the blade, a c hange of 
the volt-ampere characteristic of the tunnel-type of strain gauge 
diode takes place, whose c hanges are furbished int eh form of the 
changes of the electric signal, which is subsequently transformed 
and recorded by means of an acoustic-electrical transducer in 
the form of changes, e.g., in tone or sound volume. 

The control of the pressure of the tissue, which is being 

* - 1 .. II , - I _ I, 

operated upon the cutting edge of the blade provides an 
opportunity to obtain information about the c hange o f the 
den sity, the depth of the cut and resistance of the tissue, which 
is being operated, in accor dance with the change of the tone of 
the sound , which information provides an opportunity for the 
carrying out of delicate operations, e.g., removal of cornea 



without a lesion or destruction of the tissue, located 
underneath. 

CLAIM 

1. Surgical instrument, containing a holder, having a blade, 
characterized in that in order for the control of the pressure of 
the blade upon the tissue, which is being operated, to be 
ensured, the blade is design as consisting of semiconductor 
material, on whose cutting edge, there is formed a strain gauge 
sensitive element, while the holder of the blade is equipped with 
contact plates, intended to be connected to a recording device 
and a warning device. 

2. Surgical instrument as claimed in claim 1, characterized 
in that the strain gauge element is design in the form of a 
tunnel strain-gauge diode. 
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